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A method for the in vitro propagation of Bowiea vo/ubi/is Harv., an 
exploited medicinal plant, is described. The most successful sterili-
zation (60%) was attained with a 0,1% mercuric chloride solu-
tion for 10 min. Shoot multiplication (3,50 ± 0,91 shoots per ex-
plant after 3 months culture) was stimulated on a Murashige and 
Skoog medium, supplemented with 1 mg Is 1 BA and 1 mg Is 1 
NAA. Stock cultures were maintained on the above shoot-multi-
plication medium. Shoots being hardened-off were subcultured 
onto a hormone-free medium and after 1 month, planted out 
into a sterile sand:peat (2:1) mixture. Bulbs 2-3 cm in diameter 
were produced within a year. 
'n Metode vir in vitro-kultivering van Bowiea vo/ubilis Harv. 'n oor-
matig benutte medisinale plant, word beskryf. Die beste sterilisasie 
(60%) is behaal met 'n 10 min-behandeling van 0,1% kwikchlo-
ried-oplossing. Lootvermeerdering (3,50 ± 0,91 lote per eks-
plant na 3 maande van kultivering) is gestimuleer deur byvoe-
ging van 1 mg Is 1 BA en 1 mg Is 1 NAA in 'n Murashige en 
Skoog-medium. Voorraad-kulture is op bogenoemde lootver-
meerderingsmedium onderhou. Stingels vir afharding is op 'n 
hormoon-vrye medium oorgeplant. Na 1 maand is die plante in 
'n steriele sand:veen (2:1) mengsel oorgeplant. Bolle 2-3 cm in 
deursnee is binne 'n jaar geproduseer 
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Bowiea volubilis Harv . (Cunningham 2147 NU) is a pop-
ular traditional medicinal plant widely used in southern 
Africa (Gerstner 1939; Mzamane 1945; Watt & Breyer-
Brandwijk 1962; Cunningham 1986). The bulb contains 
three highly active cardiac glucosides, one of which has 
been registered as a heart stimulant (Jaretsky & Scheer-
messer 1938; Watt & Breyer-Brandwijk 1962). 
Bowiea bulbs are collected from the NataIlKwaZulu 
area in South Africa and sold in urban herbal medicine 
shops for the high price of 50c per 3-4-cm diameter bulb. 
With the commercial exploitation of this bulb, herb tra-
ders have noticed a decline in bulb size . This is coupled 
with their increasing scarcity in the NataIlKwaZulu area. 
The popularity of medicinal plants amongst rural and 
urban Zulu populations ensures that exploitation and 
future conservation concerns are likely to increase in 
direct proportion to population growth in these areas 
(Wainwright et at. 1977; Ellis 1986). Concentration on law 
enforcement as the only management strategy has failed 
to control over-exploitation of indigenous medicinal 
plants and gathering takes place in numerous State Forests 
and conservation areas. An alternative management option 
is to provide a legal source of supply through cultiva-
tion to satisfy the demand of both the urban herb trader 
and the rural herbalist. This paper presents data on the 
basic culture of Bowiea volubilis, which could facilitate 
conservation through cultivation on a large scale. In a pre-
vious study it was reported that 400--600 bulblets can be 
509 
produced in 16-20 weeks using a shake culture with the 
liquid medium of Murashige and Skoog (Jha & Sen 1985). 
The bulb of Bowiea volubilis consists of a conical stem 
from which a number of scale-like swollen leaves arise. As 
the upper third of the bulb is often found exposed above 
ground, the outer green scales are usually severely dam-
aged towards the apex . For sterilization these outer dam-
aged areas and the roots were removed prior to washing 
the bulb thoroughly in running tap water. The cleaned 
bulb (± 3-4 cm in diameter) was then cut into quarters 
and the scales separated to increase the penetration of 
sterilants. The bulb scales were first immersed in 70% 
ethanol with two drops per litre of Tween 20 for 5 min . 
This was followed by a 5-min soaking in 1 % Benlate solu-
tion (50% active ingredient benomyl) and finally the bulb 
scales were placed into various concentrations of mercuric 
chloride for different lengths of time to determine the op-
timum sterilizing procedure (Table 1). The scales were 
then rinsed three times in sterile water, cut into 1-cm3 ex-
plants and placed onto 10 ml Murashige and Skoog (1962) 
(M & S) medium in a glass culture vessel (25 x 90 mm) . 
To this medium various concentrations of benzyladenine 
(BA) and naphthalene acetic acid (NAA) were added 
(Table 2) . All media were adjusted to pH 5,8 prior to 
autoclaving and solidified with 0,8% Difco-Bacto agar. 
Cultures were maintained at a low intensity (50 p,m E 
m2 s -1) with an 18-h light and 6-h dark cycle at 25 ± 2°C. 
Twenty replicates were used for each treatment which was 
repeated once. 
Sterilization was a major problem with this bulb as the 
material used was not preconditioned, as recommended 
by Debergh & Maene (1981), but harvested directly from 
its natural environment or bought from local gatherers 
and immediately cultured. Using mercuric chloride, sterile 
viable material was attained in only 60% of the cultures 
after 48 days (Table 1). This was achieved using a 0,1 % 
mercuric chloride solution with 2 drops per litre of Tween 
Table 1 Success rate after sterilization of B. va/ubilis 
bulb explants with different concentrations of mercuric 
chloride for varying lengths of time 
Conc. mercuric Time immersed % sterile tissue % explant 
chloride (%) (min) after 48 days survival 
0,1 5 0 0 
10 60 ,8 100 
0,5 5 39,1 33,3 
10 86,3 0 
1,0 5 82 ,6 0 
10 95,6 0 
Table 2 Production of callus (C) and shoots (S) (%) on 
B. va/ubi/is bulb explants with the addition of different 
NAA and BA concentrations 
BA mg r 1 
Time NAA 
days mgl-1 0 2 10 
60 0 0 0 0 0 
1 0 50 S 0 0 
2 0 33 C 0 0 
10 llC llC 25 C 42 C 
120 0 0 lOS 20 S 0 
1 0 ns 33 S 0 
2 0 53 S 19 S 0 
10 15 C 21 C 30 C 53 C 
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Figure I The in vitra culture of Bawiea valubi/is . A. Multiple shoots forming from a callused bulb explant. B. A cultured daughter bulb , 2-3 
cm in diameter, 1 year after having being hardened-off and grown in a sand:peat mixture . 
20 for 10 min. Stronger concentrations of mercuric chlo-
ride were toxic to the bulb tissue. 
For the mass production of Bowiea bulbs, the ultimate 
goal is to stimulate multiple-shoot formation. The mate-
rial can then be continuously subcultured, the majority of 
material being 'hardened-off but a stock culture main-
tained. The culture of bulb tissue on an M & S medium 
supplemented with various concentrations of BA and 
NAA indicated that the highest amount of multiple shoot 
formation (Table 2) was obtained with 1 mg I-I NAA 
plus 1 mg 1-1 BA . Also effective, but to a lesser degree, 
was a 2-mg I-I NAA with I -mg I-I BA treatment. The 
former shoot-multiplication treatment produced 3,50 ± 
0,91 shoots per explant after 3 months (Figure lA). High 
concentrations of NAA (10 mg I-I) with BA stimulated 
callus growth. 
When the multiple shoots were separated and subcultu-
red, half were maintained on a 1-mg 1- 1 NAA and I-mg 
I- I BA medium so that multiple-shoot formation could 
continue . The other half was placed onto a medium de-
void of plant growth regulators . These shoots continued to 
increase in size, swelling at the base , but no shoot multi-
plication occurred. 
Using the above method, if a 3-4-cm diameter bulb was 
sterilized and cultured (producing ± 25 explants) on the 
multiple-shoot medium for 3 months and subcultured onto 
hormone-free medium for 1 month, 52,50 ± 13,65 daugh-
ter bulbs could be produced from one bulb. These daugh-
ter bulbs when planted directly into a sterilized sand:peat 
(2:1) mixture and kept under mist for 2 weeks resulted in a 
± 90% survival rate . During a further 2-week period, the 
bulbs were gradually 'hardened-off' by decreasing the 
water applied. Bulbs 2-3 cm in diameter can form within a 
year (Figure lB). 
Although expensive and perhaps an inappropriate tech-
nique for propagation in a third world situation , in vitro 
culture of Bowiea volubilis can play a valuable role in 
boosting plant stocks from which larger numbers of bulbs 
could be produced using the cheaper conventional propa-
gation methods. From the work of Jha & Sen (1985) it is, 
however, evident that larger numbers of bulblets can po-
tentially be produced by liquid culture. 
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